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I, ROCKETS AND ARTIFICIAL EARTH SATELLITES 


ovoturke o Avintusyat Artiele on tho Suevenuful Return to Barth of tho 


Second £ Boviob Spreauhip 


At 1030 hours oncon time the upuceuhip completed ite 16th revo- 
lution around the Earth ay it continued ito travels in itu proveribed 
orbit, Newly recelvod tolemetric data confirms that all apparatus 

aboard tho spuecuhip iu functioning normally, 
The conditions required for the life activities of the unimulo 
aboard lu being constantly maintained in tho upaceship cabin, 

The condition of the animals 10 satisfactory, In the tenth 
hour of flight the dog "Strelka" showed a pulue of 106 and respiration 
of 30 per minute; "Belka" had a pulse count of 120 and breathing was at 
the rate of 40 per minute, 

Television observations are being systematically made of the 
condition of the animals; this io also being recorded on movie film, 
The resulting motion picture stills show that from time to time there 
dua heightening of movement on the part of the animals, . 

According to the latest data, the period of revolution of the 
satellite around the Earth 1s 90.72 minutes, The minimum height of 
the orbit above the Earth's surface is 306 km, while. the maximum 
height fs 339 km, The decrease in the period of revolution as a re- 
gult of air resistance is 0,003 minutes per day. The refined value 
for inclination of the orbital plane to the equator is 64°57,3', 

All facilities engaged in terrestrial measurements are operat~ 
ing normally. A great amount of measured data has been received; this 
1s being fed to electronic computers for continual refinement of the 
parameters of the satellite's orbit, 

* " * * 

After completion of the program of ievenbiastiohs. planned for - 
one day, and the recording of data on the life activity of the animals 
and the normal functioning of the apparatus aboard, the spaceship was 
given a command for it to descend from its orbit. The command was 
transmitted when it was making its 18th revolution, The spaceship's: 
control system and braking apparatus operated with great precision; 
this facilitated the descent of the ship in the prescribed area, The 
deviation between the actual point of landing and the computed point 
was about 10 kilometers, 

The spaceship weighed 4,600 kg (not counting the weight of the 
last stage of the rocket -carrier); it carried special heat insulation 
and was able to pass througn the Earth's atmosphere successfully. The 
spaceship and the separable wapsule containing the etpee rental animals 
reached the Earth's surface iit good condition, 

Planes and helicopters delivered megtcet and technical personnel 
to the point of landing. 
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All of the exporimental animaly, ineluding the dogs "Strelka" - 
and "Helka" ara Ln yood sondition following the flight und Landing. 

-A thorough examination of the undmals which have returned from 
coumle spuce iu currently in progross, The upparatuy worked out hud 
-ongured the normal life activity of the andinals while in flight. 


Thug, for the flrut time in- history, living ereatures safely 
returned to Barth atter completion ofa flight in apuce of more than ’ 
700,000 km, 
The launching and return to Earth of this ppaceuhip, created 
by the genius of Soviet sclentiuts,. engineers, techniedans und worke , 
erg, ig o _precuruvor of a flight b 
"For the First Time in History Living Creatures are Safely Returned 
from Space to Earth," Sovetskaya Aviotalya, 21 Auguut 1960, p 1) 


Soviet Account of the Passengers Aboard the Second Soviot Spaceship 


On 21 August 1960 the firet animals to return froma flight 
into outer space arrived in Moscow, 

As already reported, the dogs Belka and Strelka were among the 
pauysengersy on the second Soviet spaceship. In addition, there were 
other animal passengers who were sent to facilitate study of the in- 
{fluence of radiation and conditions of flight in space -- 40 mice, | 
2 rats, insects, grains of cereals, and a number of microbes, 

The spaceship cabin housed 13 white laboratory mice and 15 
gray mice and 2 white rats. 

The catapulted container held Belka and Strelka, 6 white and 6 
tray mice and the following insects: Drosophila -- in 15 flasks; 
plants -- spiderworts in two flasks; Chlorella in 8 ampules in a liq- 
uld nutritive medium in suspension form and in 4 ampules in slant 
agar; fungal cultures -=- Actinomyces in 14 ampules; seeds -= corn and 
different varieties of wheat, peas, onions and Nigella. 

The spaceship cabin also contained small sepments of skin 
(human and rabbit) in 2 ampules; HeLa cancer cells in 6 ampules; and 
microbes -- KK-12 intestinal bacilli in 11 ampules, B intestinal - 
bacilli in 6 ampules, intestinal bacilli of the aerogenes type in 4 
ampules; butyric acid fermentation bacteria in 2 ampules; staphylo- 
cocci in 2 ampules; deoxynucleic acid in 6 ampules; T-2 bacteriophage 
in 3 ampules and 13-21 bacteriophage in 3 ampules. 

The following apparatus was: carried aboard the spaceship for 
scientific research:. 

--for investigation of light and heavy nuclei in primary cosmic 
radiation; 

--for investigation of the X-ray and ultraviolet radiation of 
the Sun; - 

--for recording the levels (dosage) of cosmic radiation in the 
‘|container housing the animals, 

Aboard the ship there were blocks of thick-layered nuclear pho- 
|toemulsions with a total weight of about 60 kilograms; in one of the 
photoemulsion blocks Shore was provision for the developing of photo- 

emulsions direct] 
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o delentifie information io stored and on eommind da trangmite 
tod to the Earth, In thiuy cave the tranumiusion of the stored informa 
blon to [Bho Earth wau. accomplished after each revolution of the ship 
around ihe Earth, and algo batore landing, 

Jn addition, in the provesy of landing, the autonomous recording 
‘ | system Gh bourd continually recorded changes in the phyodological data 
for the bxperdmentul andinale, 
e blocks containing tho nuelear photoemulsions and all the 
‘ apparut | for uclentifle investigations were returned to Earth on bourd 
the uhi . 


o television system uboard the ship provided a great deal of 
valuablo} information und this has been recorded in movies. ‘The record-} 
dng of the images was synchronized very accurately with the recording 
of Lolomptrie data; thig has made it possible to compare the direct 
observathony of the animals with the objective data on changes in their 
physiological functions, transmitted to Earth by meang of tho telemetric 
vyatom, 

Additional computations of the orbital elements of the second 
Soviet sffaceship have confirmed that at oll times its movement has bee 
in un orfit extremely close to that originally computed, 

_ Alfprecise calculation of the various factors influencing the 
motion agd descent of the spaceship, the continuous processing of the 
results @f measurements of its orbital elements on electronic computers, 
and a computation of their changes, as already reported, made it possi- 
ble to bying about the landing of the ship with a high degree of aceu- 
racy. ; 

The special radio transmitters installed in the ship and in the 
containey sent out radio signals during the descent and after the land- 
ing of te spaceship and the catapulted container, This made it pos- 
sible tofeonstantly "zero-in" the position of the ship and container 
and trac them right up to the point of landing. ta 


f the animals and biological specimens are in good condition. 


studie "Program of Scientific Research Successfully Accomplishe 
o> -- Details on the Spaceship 'Passengers',' Ekonomicheskaya Gazeta, 
23 August 1960, p 1) . 


. . Cross Section of Current Soviet Press Articles on the Second Soviet 
Spaceship 


Academician A. Berg, writing in an article entitled "We Have 
Come Closer to the Goal" (Ekonomicheskaya Gazeta, 20 August 1960, 
p 1) writes briefly and in general terms, but like many other seien- 
tists and Journalists writing on this subject he "beats the drums," 
‘preparing the Soviet people for the imminent putting of a man into 
space, although without ever actually being very definite as to when 
this event may be expected. 
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A, Magevieh, Deputy Chadrman of the Autronomiecal Council of the 


Soviet Academy of Selences, after reviewing the successes of the yecond - 


Soviet upuceuhlp, reports that there are 92 utationg da the USSR and 
300 abroad which are making visual and photugraphie observations of the 
ghip, His artiele, entitled "New Victory," appearu on the same page of. 
- the "Exonomlecheskaya Gazeta" au the Berg artiele mentioned above, 
Major General 0, I, Pokrovukiy, in an article on page 2 ot the 
_ August 21, 1960 edition of "Soveteokayo Aviatuiya" entitled "Before 
~Mun's Take Off to the Stars," writes thut. the principal obstacles to 
human flight in upace have now been overcome, The time du propitious 
for travel in space, he adds, because tho period of maximum solar ude 
tivity has passed and space travel has become safer, 

A. A. Pistol'kors, Corresponding Member of the Academy of Sci- 
ences, in a TASS article entitled "Complex Radiotechnical Apparatus 
Worked Faultlessly" on page 1 of the "Ekonomicheskaya Gazeta" of 2, 
August 1960 reviews the information on the electronic equipment aboard 

_the spaceship and on earth, used for both control and communication, 
He has nothing new to add to alrendy available information, his arti- 
cle being o mere rehash of previously published data, | 

V. Strayzhis, Chief of the Vil'nyus Artificial Satellite Obser~ 
vation Station, in an article appearing alongside the Pistol'kors 

article, offers congratulations to the Soviet engineers and scientists 
responsible for the latest Soviet space triumph, His brief article, | 
entitled "Signal Light Detected in Space," is typical of informal arti- 
cles that are published in the Soviet press whenever outstanding events 
oceur, 

Page 1 of the "Ekonomicheskaya Gazeta" of 25 August 1960 carries 

a report on the press conference held at the Academy of Sciences of the 


USSR on 24 August, subsequent to the return of the spaceship passengers | 


to Earth. The report of the press conference is carried under the han- 
ner "Outstanding Achievement of Soviet Science and Technology." This 
press conference, covered by correspondents of all nations, has been 
fully reported in the American press, 


se 
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Tl, UPPER ATMOSPHERE 


— "Compartucna of the Purameterg of Radio ReflLeation with Vartations of 
the Magnotte Mlold During Aurorag! -= A Full Tranolation of an Academy 
- CPYRGHT efi salencos Report . 


This report 1s based on the results of radar observations (on 
oo the 4 m bund) made at the station "Roghchino" ( @ = 60°,2; 2% = 299.6), 
and magnetite measurements made at Voyeykov ( ¢ = 59°,9; ‘A= 30°.7), 
_mout of them during the course of the International Geophyaical Year. 
Meaourement:s were made of diutances and azimuths of regions of jontzn- 
tion ariying at the time of magnetic storms and auroras, 
The maximum distance recorded by the apparatus wan 1,200 km. 
Measurements were made each 15 minutes on the days of special and regu- 
lar observations provided for by the IGY program. ‘The radar apparatus 
was equipped with a rotating antenna system having two principal lobeg 
whose directions coincided in the azimuthal plane, The tilt angles 
corresponding to the lobe maxima were 10° and 30°, the half-width of 
the lobes (at heif power) was 20° in the azimuthal plane and 10° in 
the vertical plane, nt 
We have made an attempt to quantitatively compare the parameters 
of radio reflections with varia:ions of the horizontal component of the 
Earth's magnetic field (H). Variations in the vertical component (2) 
were not taken into account because they are less important for the re- 
sults of the observations made, 


Statistical Distribution of Reflections on the 
Distance -- Azimuth Plane 


An investigation of the statistical characteristics of the radio 
reflections shows that the positioning of the reflecting regions is due 
primarily to the character of the magnetic field for some distance from - 
the station of observation [1, 2]. In the case of "Roshchino" the re- 
gions of reflection are concentrated in a zone having the form of a 
eurved zone, almost symmetrical to the azimuth +5° (the zero azimuth is 
ascribed a direction of geographical north). The indicated azimuth is 
close to the angle of declination of the magnetic field at the Earth's 

" surface (~6°) and differs greatly from the angle of declination of the 

dipole component of the field (~-21°), If we assume that the field at 
a height of 100 km is approximately similar to the field at the Earth's 
surface, the coordinates of the zone of the most frequent reflections 
may be computed, proceeding from the following requirements: a) the 
perpendicularity of the vector of intensity of the magnetic field 
(assumed to be invariable for heights from 0 to 200 km) to the vector 
connecting the points of observation and reflection; b) the constancy 
of heights of reflecting regions. 


~-5- 
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The tirat of these requirements expresses the condition of the 
maiximun value of the signal reflected in the reverse direction Lf we 
-auaume that the reflections are produced by a large number of relatively 
small regions of high lonization situated along the direction of the 
magnetic field, This assumption is easily explained on a physical basis 
since the paths of the charged particles in the Earth's mognetic field 
causing the observed lonization will possess similar properties. A de- 
tailed analysis of the possibility of receiving signals seflected per- 
pendicular to the direction of the magnetic field has been given by 
Chapman [3], The coordinates of the zone of reflection, computed for 
"Roshchino" fram conditions of strict perpendicularity of the wave 
vector of the signal and the vector of field intensity, agree well 
with experimental data, In reality the process of reflection (scat- 
tering) ig characterized by some scattering diagram which evidently 
is quite narrow, The second condition is the result of the fact that 
the overwhelming majority of such regions is formed in the small range 
of heights (approximately 10-20 km) at a height of about 110 km [1, 4]. 


elo Changes in the Distribution of 
Radio Reflections 


The distance of the radio reflections at "Roshehino" chenges in 
the course of the day. Figure 1 shows the diurnal variation (march) of 
the mean distance for the fall-winter season, The characteristic curves 
drawn for different months differ somewhat in amplitude, but their phase 
remains practically constant. Variations in the mean distance have a 
diurnal amplitude on the order of + 100 km; the mean statistical spread 
of values for distance is about 30 kn. The dashed curve in Figure 1 
shows the mean daily variation of the H-component of the magnetic field. 
The close similarity of the two curves is very interesting and forces 
us to seek a direct relationship between the mean values of distance of 
reflection and the values for magnetic intensity. 

vet's estimate the variations in the field at a height of 110 kn. 
The two above-mentioned properties of the coordinates of the reflecting 
regions -- the Chapman condition and constancy of height -- are deter- 
mined by a line in three-dimensional space. In order to segregate out 
one point, we assume a. third condition, We will o:ly examine reflec- 
tions originating from regions situated on the same magnetic meridian 
as the point of radar observation. Let the beginning of the system of 
coordinates coincide with the point of reflection 0, as determined above 


(Figure 2). If r is the radius-vector of the point of observation P, 


and F is the intensity of the magnetic field in the region of reflection, 
then (Fr) = 0, or 


Hr, + Zr, = 0, | (1) 


where H and ry, -~ horizontal components, and Z and r, -- vertical 


-6 —-) 
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compononty of the veetory F and r, (Inasmuch ag the points P and O by 
definition are situated on the same magnetic moridian, the vectors IF 
and 1 lie in the vertical plane ZOX passing through the points P and 0). 

With a change in the fleld of A F the vector r changes corre~ 
spondingly by Avi wo will then have: . 


(H + A i) ty * Ary) * (z +2) (ry + Ar,) 


But 
Ar yr, Ar 279, 


which is the condition of equality of heights of reflecting MEETONE: 
the curvature of the Earth is not taken into account. 
Taking into account (1)-(3), we find 


Har +AZr, 
2 Ar 


‘or since AZ-r, <HAr at any possible value of AZ: 


As - 


r, + Ar 
Essentially the equation (5) imposes limitations only on the 
orthos of the vectors r and H; we can convince ourselves of this by 
dividing it by [FI , and also by dividing the numerator and denomina- 
tor of its right part by |r|. It is most convenient to express the 
direction cosines of orthos and their increase through the components 
and increase of the components of the vectors F and r. Substituting 
in formula (5) ry = 700 km, Ar = 100 kn, in accordance with Figure 
1, and assuming H to be equal to the value of the horizontal he a 
at the Earth's surface near the point of reflection (0.12 gauss), w 
get |AH| = 0.015 gauss. 
: It is now possible to estimate the height of the currents above 
the Earth's surface which cause these variations of the field; it can 
-be done with an accuracy which is apparently greater than the accuracy 
e of the method using measurements of magnetic variations at different . 
points on the Earth's surface, 

We use the just-derived value of the change of H for the height 
of auroras, that is, at the height hy = 110 km (1500 y ) and the mean 
value of variation at the Earth's suriace at the height h, = 0 ao 
We approximate the value of the horizontal component of the field wit 
a value inversely pwoportional to the n-th power of the difference in 
the height of observation and the height h, ereetins this field of cur- 
rents, anon we get 


((hy = ny )/fy)” = 30/1500 = 2-107 


ee 
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iL : (2610-2)1/ 


Since it 1s clear that O<n<2, then 


hy = My] & [hg 


the closer is the distribution of currenta couing the diurnal varda- 
tions of the field to the carotene the closer is n to zero and the mure 
intense should thio inequality be in order not to disrupt the preceding 
relationship. The indicated mothod of estimating the value hy, to be 
gure, is not rigid, It nevertheless makes it possible for us to con- 
Glude that the height at which it iu possible to assume the flow of 
currents causing the diurnal variations of the magnetic field should 
be a close to the height of regions of radio roflection (that is, 
110 kn 


Comparison of the Characteristic Curves of Radio 
~ Reflections and the Magnetic Field During 
Megnetic Storms Associated With Auroras 


“We have studied the vrobability of reception of reflections de- 
pending on their corresp.rn..ng distance and the simultaneous values of 
the H-components of the iugnetic field [5]. The computation was made 
for distance intervals of 100 km and Hechange intervals of approximately 
40. The interval of values of OH, exceeding 600 » was not limited 
by large AH. 

The results of our analysis have shown that for any fixed dis- 
tance in the interval of change of AH from + 1007 to - 500% the 
probability of appearance of a reflection is approximately identical, 
while the range of distances of reflections is also approximately con- 
stant. With an increase by more than 500 from the normal value, the 
probability of radio reflections increases sharply. This increase. is 
accompanied by the appearance of reflections at considerable distances, 
as much as 1,200 kn, that is, to the limit of the possibilities of our 
equipment. There is a corresponding increase in the range of distances 
of the observed reflections since there is also an increase in the proba- 
bility of reception of reflections when the values for distance are 
small, A typical graph of the dependence of the probability of reflec- 
tion P on the value of the H-component in the case of such a "sporadic" | 
disturbance of the field during the occurrence of auroras is shown in 
Figure 3; it is an example of reflections when the values for distance 
are 700-800 km. An investigation was also made of the change in the 
mean azimuth of reflection (€ ) depending on the value for sporadic 
disturbance of wie H-component of the field (Figure 4). It can be seen 


28 = 
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that such a petutiendiie evidently oxioty but the upread of values of 
the inean azimuths Lo very great, It may be nyguumed that changes of the 
mean ugimubh of arrival of reflovtions whould be agugoclated with changed 
in declination of the magnate fleld, Data now at our command pive evi- 
dence that In the zone of the utatlon "Rouvhehino" negative variations 

of H wnout commonly. cotnelde with poultive vardationy of declination of 
the magnetic fleld; however, tho quantitative characteriutios of such a 
coincidence changes considerably for different magnetic bays. The pres- 
once of a upread of pointy in Figure 4 is evidently the result of the 
facts indlanted above, 


ConeLlugionsg 


1. From observations of radio reflections during the time of 
occurrence of aurorag it moy be concluded that the magnetic field at a 
helyht of about 100 kin differs considerably from its dipole component 
and approaches the value of the field at the Earth's surface, 

2, Of the two principal hypotheses explaining the location of | 
the regions of reflection at the time of the occurrence of auroras, the 
Chapinan und Moore hypothesis concerning the dominating role of the con- 
dition of perpendicularity of the wave vector to the vector of the 
Earth's magnetic field appears to be in better agreement with the ex~— 
perimental datu collected at the station "Roshchino't than is the Kaiser. 
hypothesis [1] which asserts that zones of reflection are associated 
with a narrow zone of geomagnetic latitudes. This conclusion is also 
confirmed by the results of radar observations made in New Zealand 
{6,.7] and are evidently correct without regard to the point of obser 
vation, 

3. The diurnal changes in the mean distance of reflection can 
explain the diurnal variations of the magnetic “leld and even varia- 
tions of the H-component alone. | 

4.. In the case of sporadic disturbances the character of the 
influence of variations of the magnetic field on radio reflections can 
be explained by the fact that a decrease in the H-component leads to 
a shifting of the field that is geometrically most favorable for the 
reception of reflections to zones of large values of anomalous ioniza- 
tion. In an undisturbed field the Chapman condition at distances ex- 
ceeding 800 km from the station "Roshchino't for the most part corre~ 
sponds to heights greater than 110 kn, But if a decrease in the H- 

| component of the field at the Earth's surface at the time of sporadic 
‘ disturpances is also accompanied by a decrease at the height of 110 kn, 
there should appear the observed effect of a sharp increase jn the 
probability of reflection with great distances, 

Since a decrease in the H-component is most commonly correlated 
with in declination, the most probable arrival of reflections is from 
the northeastern, and not fvom the northwestern part of the zone of 
reflections; this explains some of its asymmetry. 


Approved For Release 1999/09/08 : CIA-RDP82-00141 R000201380001-0 


I an grateful to V. I. Kracovakly, who Inuptired the initiation . 
and organization of thig work, and to 8. A. Bogaryatekly for much 
valuable advice. 


eT 


Kaiser, T. R., The Geometry of Auroral Ionization, Journal of 
Geophysical Research, 63, No. 2, 1957, 


Pogorelov, V. I., Critical Review of the Results of Radar Observa- 
tions at Roshchino, in collected articles "Spectral, Electrophoto- 
metric and Radar Investigations of Auroras and Night Glow," No. 2, 
1959. 

Chapman, S., The Geometry of Radio Echoes from Aurorae, Journal of 
Atmospheric and Terrestrial Physics, 3, No.1, 1953, 


Gadsden, M,, Studies of the Upper Atmosphere From Invercargill, 
New Zealand, Ann, Geophys., 15, No. 3, 1959, 


-Pogorelov, V, I., Relationship Between Radar Reflections and Auroras 
with Disturbances of the Earth's Magnetic Field, in collection of 
articles "Spectral, Electrophotometric and Rader EeRU ren Ytone of 
Auroras and Night Glow," No. 2, 1959, 


Unwin, R. S., The Geometry of Auroral Ionization, Journal of Geo- 
physical Research, 63, No. 3, 1958. 


Seed, T. J., V. He F, Observations on ‘the Aurora Austreila, Journal 
of Geophysical Research, 63, No. 3, 1958, 


("Comparisons of the Parameters of Radio Reflection with Variations of 
the Magnetic Field During Auroras," by V, I. Pogorelov, Izvestiya — 
Akademii Nauk SSSR, Seriya Geofizicheskaya, No. 7, 1960, pp 1082-1085) 


- 10 -— 


- Approved For Release 1999/09/08 : CIA-RDP82-00141R000201380001-0 


Approved ForRM&sGidT1999/09/08 : CIA-RDP82-00141R000201380001-0_ 


~FIQURE. APPENDEX 


Wee X 


ill - 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201380001-0 


Approved For Release 1999/09/08 : CIA-RDP82-00141R000201380001-0 


CPYRGHT 


SP adli tan 
ran SM ‘y 


w \ 7 
y | joie, OO ee, 


4aely 


Fig. 3 


12 - 
. Approved For Release 1999/09/08 : CIA-RDP82-00141R000201380001-0 


Approved For Release 1999/09/08 : CIA-RDP82-00141 R000201380001-0 


A Hew Photone bor 


A new deatpn of a differential photometer for a solur mapnetoe 

yenph Jo devertbed, Tb differg from the exluting typeu dn that one 
photomultiplier Lo used indtead of two and that there da auxiliary 
modidatlou of the Light beam by means of an eleetro-opticul eryutol.- 
Ling modulator, Analytioal expresulons deverdbing the process of 
brangformmabton of the Light beam tn the instrument are given, ("A 

Now Dewlen of a Differential Photometer for a Solar Magno tograph," 
by L. M, Kobllyar, Main Actronomleal Observatory, Academy of Selences | 
USSR; ae sc aa Zhurnal, Vol 37, No 3, May-June 1900, 
pp Aeeh 7 


A Now ¢ Spoatrophotometor 


A new type of utellur upectrophotometer with integration 1s 

desertbed, An interval of the observed spectrum io scanned by moving 

of the spectrophotometer exit clit, During tho motion of the slit 
from one to the other end of the apectral range, the Intograting ca- 
pacitors ure connected one after another with the multiplier by the 
upectal olectromechunical device, The potentials of the capacitors 
ure averaged by repented weanning, One scanning time is 25 seconds, 
the number of’ seany == up to 15, : 

a In such m way, the increase in observation time is reached 
withoub any logs of accuracy due to the drift and pepespnen< trans- 

.. parency variations, 

The hydrogen absorption lines records, obtained at different 
times with ae cm reflector, show reliability up to one pereent for the 
staru 3" to 4™ and 1.5 to 2% for the stars 5], when the dispersion ig 
25 aan observation timo 4a 4 to 8 minutes. ("An Integrating 

Stellar Spectrophotometer," by N. A. Dimov, Crimean Astrophysical . 
Observatory, Academ, of Sciences USSR; Moscow, Astronomicheskly Zhur = 
nal, Vol 37, No 3, May -vune 1960, pp 464-43) 


Tonization of Meteor Tratla 


It is shown that the Jonization parameters (1.e., the work func- 
tion of the electron, positive ion, ionization potential of the atom 
and the probability of evaporation of a neutral atom) of o meteor body 
vary as it heats up during its motion in the earth's atmosphere and as 
its fractions with lowest boiling points evaporate. 

The oxides of alkaline and alkaline-earth metals sontitined in 
stony and iron-stony meteors provide for the low valucs of the work 
function of the electron and positive ion. 

As a result of the process of continuous "blowing-off" of parti 
cles from the surface of a meteor body by the encountered flow of gas 

_ molecules, which excludes the formation of space charges and due to the 
emisaion of charged particles of both signs, dynamic equilibrium between 


a i ae 
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entgadon Intensitieu of eleetrony and poudtive dona cety in,  Conadderu- 
tions for the computation of equiljbrid values of work funetdon of the 
electron and poultive don are gdven, ; ; 

The noted elreumstanees plve grounds for tho reaonsideration of 
oxdeting goneeptions on the theory of londuation of meteor trails, . 
("Theory of Tondiation of Mateor Tradlu, I, The Kineties of Variations 
of Ionization Parwnatera of Moteor Bodies during Their Motion in the 
‘Earth's Atmouphero," by A, M. Murman, Moscow, Autronomichaskiy zhure 
nn, Vol 3%, No 3, Mayediwie 1960,\ pp 517=5255 : 


Metoor Rad lo Kaho 


An approxlnmte expression han been obtained for the duration 

— ddutribution of meteor rudiy cehoas recelved from the characteristic 

height region, da the ease of unstable trails, | 

Tne churactor of tia distribution a. .acleetionsy according to 
durations is doterninea by the Law of daserdbution of meteor bodies 
with mous, the vologlty o: wmetoorde booked and tho wavelengths of the 
locator, ("The Durntion Diutrdbution of Motcor Radio Echoes, IT, Re- 
flection from Unstable Trails," by Ye, I, Flalko, Moscow, Autronomle 
ghonkiy Zhurnal, Vol 37, No 3, May-June ly, pp 52665299 


Solar Corpuseulor Bmiaston 


A fenerul detinition of the source of corpuscles responsible CPYRGHT 
| Medisturbanees to pivons f'almost every acpive region ng 
the UM phase), even when there] is no chromosphérie and radio spot ac 
tivity in it, lo a permanent s slow particles, 
t dns: approx nu telybs According to this 
definition the superposed epoch method should give practically iden- 
‘tieal curves for plages and bright coronal regions in A 5303, be- 
gause in the projeetion on the disk (near its center) the coordinates 
ol the active region, determined by floccular emission, bright coronal 
emission in. 49303 and the local menetic field, coincide, . 

- The above definition of the source of M-corpuseles should be 
contrasted to those hypotheses which do not assume the source of M- 
dishirbances to be active regions, 

. It is chown that the postulated high concentration of corpus- 
eles in interplanctary space (ne 102 em-3 at the distance of the 
Earth from the Sun) is in contradiction with many fucts, Additional 
arguments in favor of this conclusion are given. In particular, the 
seasonal variations of the normal level of the Earth's magnetic field 
(between disturbances) at the minimum of solar activity in 1954 ware 
of opposite sign to that which should have been expected, if it is. 
supposed that the corona plays o large role in producing the general 
corpuscular field of the Sun. 


CPYRGHT 
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In gonalugdon fb dd indlested that a general eorpugsular ffeld 
fram the Bun exists, but with o congenteation Lead by several ordera 
“than that. tentlonad above, The annelorntion of ganaa in sometury 
tasde ds produced by mignetie flelde frogen In corpusoular condense 
tion. ("The Exiatence of & General Gorpuscnlar Fleld Frown the Sun," 
by B. it, Thsiel: Aatronomlenk Board, Academy of Setoneed UGSR, Mog= 
ae Art sronumloheukly a Vol 37, Ho By May dune a pp 396- 
400 : 


Veboo pt: Solar: GCorpune leg 


in the present study attention ‘fo patd to the {tmportant faet 
Jthat very often (almost as a rule) the time lag At of o11 the mombera 
of any one pfeomaginetie sequenge remaing approximately gonutant, At 
ig gonctant notwithatanding the Caat that the phygleal state of the 
nobtive region producing the geominetia sequence aan undergo (during 
the oxtutence of the latter) exceedingly atrong variations (froma 
forme bright plage with {ntense coronal emiguton fn $9303 to a unte 
polor region without floceular emission and bright emigsion in 9303), 
And in ponernl the tine of eee mont of a diaturbance in 4 yequence, 
eatimated from the formula t = tg + 274.4%") Iu not connested with the 
Intensity varlations of the rivenebance {tself (taking into account 
the influence of variations of Bg). Av the same tine the variation of 
the physical state of the setive region should entutl considerable 
variations of the vorpuscular velocities v in the utream from one roe 
tation to the next, and therehy lead to very noticeable vartations of 
t. _ 
In connection with the above facts {t du concluded that each 
corpuscular gtream above on active region {: on assembly of relatively 
atable magnetic tubes of foree, Thiu coneluston io in agreement with 
E, Y, Bugoslavakaya's results, whieh show that straight intense rays 
Merge Crom facular regions, 

In the ense under consideration the ¢elo: ity of motion v of 
gases along the tuves can be much smaller thun the velocity, which is 
obtained on the basis of culeulations asnording to At found from con- 
nections between plages and disturbances, Approx imate eomputations, 
show that fleld strengths of the order of 10°74 to 10-9 gauss are suf- 
ficient to carry awoy (in vonnection with solar rotnution) all the mat- 
ter in the tubes, The problem of gas velocities in the tubes is con- 
sidered and arguments are given in fayor that in many cnses v cun ace 
tually be small, The question of the appearance und disappearance of 
_ the tubes fa also diuecussed, The tubes are apparently formed nt. the 
beginning of the development of the active region, It ia pointed out. 
that the absence of stability in coronal tubes from E and F type ac- 
tive regions can in several cases lead to the absence of M-disturbances 


from these regions, 


a 
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In the model considered here the main velocity of corpuseles in 
the stream relative to the earth is the transversal velooity V of the 
order of 400 kn/ueo, ‘This can also explain the rectangular character 
of many M-disturbances, Basides, the position of the vector V can 
apparently give a more natural explanation of the fact that Meddaturb=_ 
ances begin in the second half of the day local time, : 
In conclusion several arguments are given in favor that the |. | ' 
transversal motion of magnetic tubes should not lead to a noticeable : 
tranaversal motion of gases in the cometary tails, ("The Velocity of 
Corpuscles in Streama Responsible For M-Disturbances," by E, R. Mustel, | 
_ Astronomical Board, Academy of Selences USSR, Moucow, Astronomicheskdly 
Zhurnal, Vol 37, No >, May-June 1960, pp 403-409) 


‘Soviet Abutract of Article on Polarization of Solar Bmisoion 


—' On the basis of 12 best spectrograms, a study was made of the. 
difference betwoen the polarization speatrum of a continuous emission 
produced in active formationo on the sun and an instrumental polariza- 
tion spectrum of the adjoining undisturbed atmosphere, I+ was dis- 
covered that, in 30 percent of the cases, this difference far oxceeds 
the limits of random errors of measurement, thus indicating an occao- 
sional polarization of a continuous emission emanating from the center 
of flares and near the spot being formed. ('tOn the Pema treaar ae of 
the Continuous Emission in Active Formations on the Sun," by A. B. 

_ Severnyy and V, L, Khokhlova, Izv, Krymsk. astrofiz, observ., Vol 20, 
1958, pp 67-73; from Referativnyy Zhurnal - Astronomiya-Geodeziya, — 
No 6, 1960, Abstract No, 5224) 
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oe | III, METEOROLOGY - 


from the July 1960 Tasue of the 


1foneed af the Hioa erien 


1) ‘Computation of the Dimensions of Waves Posaible During 
Atlantic Hurricanes" by V, V¥, Shuleykin, pp 1013-1021, - 

The author develops a theory of wind waves applicable to compu- 
tations of waves with dinoreasing wind velocity in the field of an | 
Atlantic hurricane of averago intensity, It 40 shown that at the 
- average force of a hurricane (maximum wind velooity, 60m/aec), the 
height of the waves can reach 12,5~13 m. The Zenetn of tho waves in 
this cuse is on the order of 230 m, 


2) “Computation of the Radiation Cooling of Clouds" by Ye. M. - 
Feygel'son, pp 1030-1041, 
ag This article explains certain problems in a mothod for comput. 
ing the radiation cooling of clouds. ‘The author gives examples of 
eomputations relating to real utmospheric conditions, ‘The results of 


computations are compared with data resulting from actual measurements. 


3) "Frequency Spectra and Distribution Functions of Probability 


of the Vertical Component of Wind Velocity" by A. S. Gurvich, pp 1042- 


1055, 

This paper presents the results of measurements of frequency 
spectra and distribution functions of probability of the vertical, com- 
ponent of wind velocity in the near-surface layer of the atmosphere. - 
The processing of measured data on the basis of the theory of simi- 
larity has made it possible to determine the universal functions of 
the spectrum. Using the resulta of measurements we get an approximate 
estimate of the coefficient of asymmetry of the distribution function 
of probability, 


4) “Comparative Measurements of Concentration and Distribution 
Functions of Particles of Aquoous Aerosols" by A. G. Lakhtionov and 
L. M. Levin, pp 1056-1058, 
The principal merit of this illustrated article is its descrip- 
tions of instruments designed for use in determining the concentration 
and distribution function of particles of equeque aerosols, 


5) "Equations for the Crystallization of a Supercooled Cloud 
with Coagulation Considered"! by V. I, Belyayev, pp 1059-1068, 
The method of describing the crystallization of supercooled 
. @louds ‘earlier proposed by the author and his colleague A. G. 
‘Kolesnikov, is generalized for a case of more complex phenomena occur- 
ring during the crystallization of a supercooled spatially homogene- 
ous water cloud. The coagulation of cloud particles and thermal and 


Pa ae 
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i] 
electrical processes in the cloud are taken into aucount, The reault- 
_ dng cloved system of equations for description of the process of oryoe 
tellization in time, based on rather general assumptions relative to 
the individual proceasea of which oloud oryataliivation consista, 


5) “Bimetallio Pyrheliometer" by P. A. Krylov, pp 1086-1090, 
. A newly designed pyrheliometer io described in considerable de~ 
tail; the characteriatios of this bimetallic instrument are listed and 
a report is given on the performance of the first experimental models, 
Photographs show the bimetallic element, front, side and rear views 
of the instrument itself, and the epparestes used or calibration of 
the inotrument, : 
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- aged out in vertical columns, The results are plo 


OV.) GEOMAGHETIGM 


ott the Conneet, te 1 cor Chronos hay te aves nr Gas mie tte 


et ee PUT Praniintion of an Aesdengy of Satenaen 


Th on curler paper (1) we potnted out the existence of three 
maxima of geomagnetie disturbances, following the moment of passage 
of an Aetive repxion acroas the Sun's eentral “meridian, That paper | 
also provided no gtraph showlng the mean daily choracteristies of the 

fleld of tedlurie currents aug receded by the method ef superimposing 
epochs in the perled July 1957-July 1053, That paper used data per» 
eet ig flares with an intenslty of 2 and 3; these data were taken 
Crom 
In thiy article we mude use of more complete information on 
ares (2, 3). We have used all 137 eases of intense flares for the: 
pales June 19597-May 1959, without exceptions these flares were of 
intenalty 3 and 3+, Flares of a lesser intensity were not taken into 
account because of thelr great number, The zero-day selected in this 
case in the method of superlnpogition of eposhs was the day of passage 
of the Feregion (in which the flare was observed) across the central 
meridian, The reduction of the Feregion to the central meridian is 
Scecuplaghed by using the formula: 


ea 


where T. «= the day of passage across the central meridian; t+ -- the 

day when the flare was observed; A <= heliolongitude from the central 

meridian, For each T, the planetary mean diurnal K,-indices were 

written in a line; these indiees correspond to the y, subsequent and 

34 preceding days, In the table thus derived the eee are aver- 
t 


ed on a graph in 
the form of a curve; on the Y-axis -- the everaged values of Kp; on 
the X-axis -- the time in days, read from Tp. 

Figure 1 (bottom) shows a curve of the mean K -indices; it was 
drawn for all 137 cases of flares. P ' 
As demonstration of the stability of the discrete maxima we 
draw curves for flares (of the same 137 mentioned above), observed 
- separately in the northern, southern (Figure 1, top), western and | 
eastern (Figure 2) hemispheres of the Sun, In these graphs the Sun's 
disk has been symbolized over each curve. In drawing a curve we took 
flares from the shaded region of the disk; the number above the disk 
is the number of flares used; r -- the coefficient of correlation of 
the corresponding curves, computed for days after T (A t+ 0); 

We can draw the following conclusions from an examination of 
Figures 1 and 2: a) after the passage of the F-region acress the 
central meridian there is an increase in geomagnetic activity on the 
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b23, Lele, and 2te23rd duyas b) the three indieated maxiina occur both 
tn the case of flared in the northern and southern homiupheres of the 


Suny @) a 27-day recurrence of euch of the threo maxima iu quite clearly” . 


observable, The lasy observation du interesting because on the Chree 
dingrum, drawn for thio sumo {nterval of time (the zero-duyy used were 
those with helghtoned disturbances, without regard to solar activity); 
we ean geo clear inereases in activity on the 14th day before and after 
the goro-day (Figure 3, top). Thus, it may be ausumed that the in- 
ereuse in activity on the 14th day on the Chroe diagram is the result 
of a combination of three maxima, alternating on the 8-9, 11-12, 16, 
and 19th daya, Tne existence of three maxima cannot be explained by: 
the presence on the Sun's surface of stable geonctive, so-called "alck" 
longitudes, In actuality, the alternation of the 8th and lith days 
vorresponds to the alternation of active longitudes across 103° and 
146°, Sinee we took into account all intense flares without exception, 
wo must then agsgume that the flares appear only in the region of the | 
longitude that du 103°2110° distant from adjoining "sick" longitudes, 
In thig ease other active longitudes must emit corpuscles without the 
appearance of flares, Such an assumption is evidently not a very 
probuble one. — . 
Figure 4 shows curves derived by the method of superimposition 
of epochs during the pericd June 1957-May 1958 and separately during 
the period June 1958-May 1959. The number of zero-days for both curves 
is approximately identical, As can be seen from the graph, the maxima 
clearly appearing in a year of high solar activity to some degree "disse 
golve" in a year of decline; nevertheless they remain noticeable. It 
iady be assumed that the probability oi appearance of three maxima de~ 
erenses with a dropoff in solar activity. Unfortunately, the absence 
of sufficiently complete information on flares during years of low 
activity do not make it possible to directly establish the presence 
of diserete maxima in otner years of the cycle. However, the presence 
of three maxima during any year in the preceding ll-year cycle has 
been established indirectly [1]. If. the increase of activity on the 
14th day (in the Chree diagram) is due, as was assumed above, to the 
convergence of tre three maxima, then its presence and value on the 
lower curve (Figure 3) is in complete agreement with the assumptions 
set forth. 
Statistical investigations conducted in this work and in [1] 
evidently cannot provide an explanation for the appearance of three 
discrete maxima, However, it may be assumed that solar formations 
(spots, floeculi and others) emit corpuscles independently with 
velocities which are different for each individual formation. The 
effect of the flare is a "bench mark," indicating the position of the 
active region on the Sun's disk, The different elements of the active 
regions, interconnected in space, emit corpuscles of different ener- 
gies (velocities). Mention should be made of the possibility that the 
- velocities of the particles from each formation change with time in 
the course of the cycle of solar activity (Figure 4). What has been 
set forth above requires confirmation by additional investigations of 
the geomagnetic efficiency of the various solar formations. 
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—V. OCKANOGRAPHY 


Sedentifie Research Vessel 


aport on Lithuanian 


The followiny io a translation of a caption for a photo recently | 
appearing in the nowgpaper Bkonomicheskayva Gnzota: 

Tho "Neringa," research vessel of ine Administration of the iyaro 
meteorological Service of the Lithuanian SSR, has left the port of. 
Klaypeda in the Baltic on its sixth voyage of the year. The oceanog- 
raphers shown are studying tho hydrometeorological regime at sea. They 


are investigating the temperature of the water and currents at various 
depths, wind direction and velocity, and atmospheric pressure, 
The photo shows senior occanographer ~technoLogist K, senaaed (at 
lett) ond the chief of the e : 
Uncaptioned photograph, -Ekonomicheskaya Gazeta » 20 August 1960, 'P 3)CPYRGHT 


- The "Shokal takiy"! Drops Anchor at Vladivostok 


‘The following is the full text of a brief news report published 
in the Soviet press: | | CPYRGHT 
y d research vessel "Yu, M. Shokal'skiy" - 
of the Hydrometeorological Service of the USSR dropped anchor in the 
Golden Horn, It has been 50 days out of Odessa on its first voyage. 
It has travelled on two oceans fand eleven seas and has crossed the 
Equator four times, 


bottom, jointly with studies of] the atmosphere -- from the lowest lay- 
ers ad joining the ocean to the [upper . payers oS ay, pie ae 


he 2 (HAt heehee in the Golden a Bkono- 
micheskaya Gazeta el August 1960, p 4) 


Two Papers of Interest to Qceanographers Publ ished in 1 Recently Received 


‘Soviet Geophysical Publication | 


1, B. A. Tareyev of the Institute of Oceanology of the Academy 
of Sciences of the USSR is the author of an &-page article in a recently 
received publication of the Academy. His article examines the possibil- 


ity of the development of cellular circulation in deep oceanic depres- | 


sions with due regard for the rotation of the Earth. He investigates 
cases in the high and low latitudes and establishes critical parameters 
for convection. The results of his theory are confirmed by certain ob- 
servational data. ("On the Theory of Convectional Circulation in Deep- 
Water Depressions of the Ocean," by B. A. Tareyev, Izvestiya Akademii 
Nauk SSSR, Seriya Geofizicheskaya, No 7, 1960 » PP dOeerteey) 
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2. A. D. Yampol'sakiy, another worker at the Institute of Ocean-. 
ology, is the author of a brief communication concerning the use of 
harmonic analysis for the processing of hydrological data, ("On the 
Use of Harmonic Analysis for the Processing of Data Resuiting from 
Hydrological Observations," by A.D, cue ee) aa Akademii 
Nauk SSN) No 7, 1960, pp 1069-1071) 
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